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(57)Abstract: 

PURPOSE: To obtain a hard carbon film having 
smoothness, high wear resistance and high sliding 
property by forming the film in such a manner that the 
intensity ratios of peaks in the X-ray diffraction analysis 
of diamond satisfy specified relations. 
CONSTITUTION: A silicon wafer is disposed as the base 
material 2 in a reactive furnace in an ECR plasma 
device. Microwaves are generated from a microwave 
generating device 3, while methane gas or the like is 
introduced through a gas inlet 5 to form a film on the 
base material 2. A hard carbon film containing diamond is 
produced. The X-ray diffraction analysis of the diamond 
in the film shows such relations of peak intensities as 1< 
1b/1a<10, 2<1b/1c, 2<1b/1d, wherein la, 1b, 1c, 1d are 
peak intensities for (111), (220), (31 1), (400), 
respectively. The film has 50-700W/(m-k) thermal 
conductivity and 3.20 to 3.45g/cm3 density. 
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0 1 l ?t i 5 ft e c r y 7 xv mm f ©sjsr 1*1 1- 

(nrnm^Wrh b b fcfcv>f ^ ojg/^-4 kw©* 

ftTSmaS 7 0 0°C, JprtE^ 0 . 3 t o r r 

;?v^x, &itf7k*#x£^;h^<a, l 

5sccm, 30sccm, 255scc mW^titbT? 

so a^Ltto&fflv^. r©*fl=-e«KK*Rastt2o 
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[0 0 4 3] 4Jb\ g#tf)Rilffllfco^Tf±, fi!c8fHU 
Jt6. 3eV, tfM2. 8X 1 0llcm-3T?fc5r 

[oo4 4] mhhtLBzmmicftLx. mnxmmttz 

ft^tzk ^-Ir^Kwt-^fls&msjT,, (l 
11) Of-^3SII:Ia, (2 2 0) «f-^^S4: 
lb, (3 11) nfc-^M^i c, (4 0 0) rot" 
I d k Ltzk Ib/Ia = 3. 1, lb 
/Ic = 5. 9, Ib/Id = 4. 2iftot^f:„ 4 

[0 0 4 5] rco^lSKw^ffiSrSStt^v^^&lwJ: 

fc 0 fcfc, 7V>M«4 8 8 nm«Ar tJ-*-f- 
Afclfil 0 fimSlaRoTffofc. fcT-^aMEifcfl, 1 
1 0 0 c m-3t 1 7 0 0 c m-3wffi|l|ll]T**tt*Sr§l#, 
ClftSr^-^TWi: LtttfJwof-^n-L'y 
V94?h LTt°-^«££m\ #f-^©J5*H 
1 , H 2 &#*/t„ ft jo, Hllil333±5c m _ l(C 
ffS1-5^'T^ J &>K»f-^ro»«, H 2(11 500 
± 1 0 0cm-l|:at5#lfg|«t'-^MT* 
So LT, *n-Pix©f-^SMCikt*»fci:w5, 
H2/H1 = 7. 2Tfoofc 0 
[0 0 4 6] ~»^*Sl(7)«\fgif*S:AC*o LI ;>< h !J 
St±0ateLfcir5, ft3 7 0W/ (m-K) X'h 

%z\kftt>fi^tz 0 fcja, rro^ffit^Aibftafitii, 
st-** e> ft 3 # , ;r -ett^ffifta s 3 ©ss&$* 

(=JtJRx*j» fi, ^+*VK©XIWi«rfflv^-C, 
1. 8 0 J/ (K-cm3) t:J|^Ttt**ffot. * 

AT, L3lV^, K»TO4«tt^»ttiL 

T^ 5 ~ aSTff o fc ^ , 2?*,f>fc^c|ti:4o 
fc. 

[0 0 4 7] ^*Ko«aSr^uy->fi«jfe^J; 
UiBlJ&HTofc. PJStCfctoT, ->y^>^/>£^ 

i-**ife-e*>5. rftici^aij^Lfctr^, mm<n 

«6#f±» 3. 3 8 g/cm3 Tfeofc D 
[0 0 4 8] SEMtit)rroK*K©*B5«:aaiLfc 



12 

tzz* a«a^^H B B /o^«iS;^ftTio^, jjw Kfciffc 

J;>9*Efi££$lj5ELfci;i5, Rmax (WT*Sfi 
JliRma x**iti) TO. 1 5 ji mT?S><5£ itf 

[0 0 4 9] ESiMOmm^Miity^* 
i?7 5s^xK<75xV*^« 0 o n£iMfi£^0. 3 0 

* L ;/!:&# t £< P]*frT® SO*«l]!£ffM Lfc s j&K 

it^xt-^^roftsa^iio. 1 5 (iraffc!), y-r-t 

* y Kffittfc i.<9 y -y 7Wmir S^ilcloT, « A |c 
¥»^RTffiTfcofc 0 rftfc5fe4gwRw^S 
^3/1 6-f >£ffli^T, f>-ty-fV^ 

A-18%->!)3y©^Mffll\ fll±19. 6N, 
fflft>££Ji lia/s, SASttS: lOOkmi LX91& 

zn^tc, kh^, mmmmo. o9Sftt?fcu, # 

ili3Xl 0-19 m 3 / ( N . m ) i#flffc:ffi< , [Si 

A,£*#*£LTfcb-f, ««itJ:oTffltw*iiasa«Sfe 
Sc/Jn ^ < ^ofcfc'itTfcS i:¥PJ Lfc ^wify©* 

[0 0 5 0] ittSrofc*, ^*£0-7-i'^ njg7°7 

XVcVDSft, ±IEI^I«iwLT->y 3>!>ia1|C 

V, 7°7X-r«£t±3X 1 0l0 cm -3iLfc o «ij£fp 
i0#?\ J±7j£3 5 t o r r fc Lfcrt^T, *W 

[0051] %bhtzi%mm\~ttLx, ±.mnmm^te 
tf6<Dtmm<»jj-mx\ mowmn^ittz^ xm 

SSfro^-^&Jtli, Ib/Ia = 0. 4, Ib/I 

c = 2. 1, ib/ld = 2. 2 i:^i9 % y-?>ftft<D 
fcW&gJtH:, H2/H1=0. 3iiofc, 
!C, Ji»S\e**l±, tt6 6 0W/ (m • K) T'fcD, 
«SHc3. 4 7 g/cm3 Tffcofc. 
[0 0 5 2] SEMti5r©K*JK©*ffiS:ftS0Lfc 
Sa B B ^^#<^LTIH]iaroMLV^i^ffia^ 
IS^$ftTV^fc 0 *iBa*li, 2. 8 jim 

[0 0 5 3] ifc, ±ffltlH«Wii:g^4 0mm«^ 
it 7 5 y ^ ^HOr -f X ^ f tn a p 

^tfe 0 J*R»©7 f ^^^©*ffiaSli2. 8/imTfc 

ftttO. 3 5T&19, iESIiS^J^Jt^TBJfe^tiS^ 
o/c 0 -f: LT, ffiU@S^5 0kmSA©*,fiiTf^^© 
t°y^*ffi©|lfl[D](c:J;oT$fea^9Ji9®P ) ftT«* 
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IriiLtir^, fcfl* L "CV 5 © ^« 

[0 0 5 4] SGN4 2 2«^t5ift 

>f *M ^ fid ^ s> ^ £ Sfr i L T , ±EH* W Js i if 

- 1 2%->!)^^MS«fl-t LT, SJfliJ&K 8 0 0 
m/m i n, i£t) 0. lmm/rev, 2 m 

mco^iii t3S5ti?3 o^lWro^fliJflqiSftSfcfFtf 

Hfe^o. 0 6mmfci6^1\ KBUa-OJgiilfcttJRS: 



[0 0 5 5] Hififi] 2 
ffML, &&ftfcfi|tf>Xifc|Ilff\ l»7^M, »1H 
[0 0 5 6] 



5 



[0 0 5 7] 



so [£ 2 ] 
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*2§ 



[0 0 5 8] s&fc, gft^S^roxV^&it^] 

<0§K©a s-d epotttgTWffifi*, *SitWWB^J: 



[0 0 5 9] 
1*3] 
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(/No. 2 9-3 6idoV^TI±, a s-depo©Ifi 
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tefc*»t5R©*S\ M&W^ KVfclWo 
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t'fcott) B»«tt fc: tt 5 fc ft , ^ » 7 y V 9 m 
#614 0 . 2 0 mmHi i ft 9 , JPIffi^ft±^ •) 

[0 0 6 3] ft, *3, 4*tJ3lt5tfc±^0*tllH:, 
Of?#ftiR#&<, gffi£as>h£v\ ABW*ffifi£H:/h 

[0 0 6 4] 
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Witt, iSJf»)f££jyf LT^6 0 LfctfoT, rW5j| 
[M^ffi^M 

[Hi] hi'^^cvDSfcfcaftE-t-a 

^ft^HT'feSo 
[«F*«)KM] 
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3 • • • W?nj£3§£gg 
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